Detection of oxidized low-density lipoproteins using surface plasmon resonance.
Management of atherosclerosis is a high priority target. If this is to be achieved, the early detection of risk and risk factors are paramount and integrated with this is a need for the detection of the oxidation state of a patient's low density lipoprotein (LDL). Presently no readily usable technique exists for their rapid determination and in order to develop such a technique a monitoring system must be devised which distinguishes a parameter which changes on oxidation and distinguishes critical and noncritical oxidation products. The strategy which is investigated here is based on the use of a heparin-modified Au-surface plasmon resonance (SPR) device as a modulator of LDL binding, according to its oxidation state. Heparin is strongly negatively charged and seven binding sites for heparin have been identified on the LDL apoprotein consisting of arginine and lysine clusters; these are regarded as identical to the LDL receptor binding sites. The heparin-modified surface was calibrated for LDL and a calibration factor of 1.84 × 10(9) particles mm(-)(2) Δ(o)(-)(1) SPR and instrumental resolution of 9 × 10(6) particles mm(-)(2) obtained which gives sufficient scope to distinguish LDL dependent binding. LDL oxidation could involve the protein and/or lipoprotein, the latter being of interest for athersclerosis risk and the LDL binding to heparin was shown to decrease with degree of protein oxidation as determined by the free amino groups (fluorescamine assay), but was not influenced by lipid oxidation (determined by thiobarbituric acid reactive substances assay, TBARS). The SPR based assay was tested for LDL in plasma and the calibration found to follow that obtained in buffer, although the scatter was higher, probably due to interference from other plasma species. Nevertheless, in the context of the normal distribution of LDL in healthy patients, the assay would almost certainly be able to determine Ox-LDL in atherosclerotic patients.